Pathogenesis of experimental rabies in mice: an immunohistochemical study.
The spread of rabies virus in the central nervous system of mice was examined after hindlimb footpad and intracerebral inoculation of the CVS strain of fixed rabies virus. All mice developed paralytic rabies. After intracerebral inoculation there was early simultaneous infection of neurons in the cerebral cortex and pyramidal neurons of the hippocampus, and later there was spread to the cerebellum. After high-dose intracerebral inoculation there was early infection in ependymal cells lining the lateral ventricles and neurons adjacent to the central canal of the spinal cord, suggesting that rabies virus entry into the CNS occurs, at least in part, by a cerebrospinal fluid pathway. The sequence of involvement was different after hindlimb footpad inoculation. Infection became established in the cerebellum on day 5, in the cerebral cortex on day 6, and in the hippocampus on day 8. CA3 was initially affected, CA1 became infected 2 days later, and there was much less involvement of the dentate gyrus. Hippocampal infection occurred late relative to the rest of the brain after peripheral inoculation, but not after intracerebral inoculation. The hippocampus is not a good location for the detection of early brain infection after peripheral inoculation, although it may be involved when a natural rabies vector has the ability to transmit infection. These findings also raise questions about the mechanisms for the limbic dysfunction observed in clinical rabies.